We examined the effect of food limitation on fitness trade-offs between macroptery and time spent calling in the wing-dimorphic cricket, Gryllus firmus. The results of previous studies have shown that, under optimal conditions, the proportionate time that males spend calling (with respect to neighbouring males) is directly associated with female attraction, and that micropterous (short-winged: SW) males call longer than macropterous (long-winged: LW) males (Crnokrak & Roff 1995, Animal Behaviour, 50, 1475-1481. Because crickets were examined under optimal conditions, these studies did not attempt to address how or whether fitness trade-offs change with the environment. In the present study, we allowed crickets ad libitum access to water, but restricted food intake to the minimum amount that would keep them alive for 20 days. On average, SW males called longer than LW males on 18 of 20 days in the stressed group, and 17 of 20 days in the control group. For both groups, SW males also attracted more females more often than did LW males. Although the absolute call durations decreased in the stressed group compared with the control group, the relative call durations remained approximately the same, as did the proportion of females moving towards the SW male. Cumulative call distributions showed that LW males called little after 10 days of adult life; the amount of time SW males spent calling seemed constant for the duration of the experiment.
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Trade-offs are a central facet of life history evolution (e.g. Stearns 1977 Stearns , 1989 Reznick 1985; Pease & Bull 1988) . Although phenotypic trade-offs are well documented (e.g. Stearns 1989), some studies have shown no significant trade-offs, others have shown positive associations between traits (Garland 1988; Brodie 1989 Brodie , 1991 Brodie , 1993 . Phenotypic trade-offs based on physiological constraint of resources will probably be sensitive to the environmental conditions under which they are measured; that is, a trade-off may be manifested under resource-limited conditions but not under conditions of resource abundance. Experiments that involve the artificial manipulation of traits are more successful at measuring trade-offs than experiments in which the association of individual traits are simply recorded under laboratory conditions (Bell & Koufopanou 1986; van Noordwijk & de Jong 1986; Tatar & Carey 1995) . Thus, one should expect to observe quantitative (magnitude changes) and sometimes qualitative (directional changes) variation in trade-offs with changes in the environment.
The effect of environmental variance on trade-offs has been commonly examined in trade-offs that involve traits affected by physiological resource partitioning. Evidence for a shift towards more negative (less positive) covariances for trade-offs involving offspring size and offspring number, present and future reproduction, and development rate and fecundity in more stressful environments has been found in zooplankton (Spitze 1995) . The tradeoff between mortality and reproduction in Callosobruchus beetles is lowered by 12% when food is available at the peak of egg production (Tatar & Carey 1995) . Variation in temperature affects trade-offs between morphology and development in butterflies so much that the sign of the correlation between the traits changes (Windig 1994).
The effect of environmental variation on behavioural trade-offs has been studied less often. A trade-off between territorial defence and survivorship was observed in the lizard Sceloporus jarrovi only when subjects were injected with testosterone (Marler et al. 1995) . In two spider species, Nephila claviceps and N. maculata, the negative correlation between weight gain and the size of the web at high food levels changed to a positive correlation at lower food levels, presumably because spiders avoid weight loss by not investing in unnecessary web synthesis
